Quiz 10
Chemical Engineering Thermodynamics
March 23, 2017

Determine the fugacity (MPa) for ethane at (a) 7°C (280°K) and 1 MPa and (b) 7°C (280°K) and

4.0 MPa using the virial equation and the shortcut vapor pressure.

T.=305.3 °K, P, = 4.9 MPa , V. = 147 cm*/mole, ® = 0.099, R = 8.314 J/(mole °K) = 8.314

cm’MPa/(mole°K)

Determine if the short cut method is appropriate.
Calculate the vapor pressure and determine the state for each condition.

Determine if the virial equation is appropriate. (Accept if you are within 10% of the criterion)

Calculate the fugacity (using different methods for the different states).

\
]()gm”:_m z( 1+ m)(l —l—) 9.11 @ shorteut vapor
T' pressure equation
Use care with the
shortcut equation

. below T,=05.

In g = 38 931
RT
Z=1+(B"+@B"W,/T, or Z=1+BPRT 7.6
where B(T) = (B” + @B")RT./P, 7.7
B® = 0.083 - 0.4227,'® 7.8
B'=0.139 - 0.172/7,*? 7.9
Subject to 7, > 0.686 + 0.439P,0r V,> 2.0 7.10
o Poynting correction.
The fugacity is then calculated by
A sar
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Saturated liquid volume can be estimated within a slight percent error using the Rackett equation

02857
satl S1-T)

Vit =vz 9.40
Z.=P. VJ/(RT,)
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